As an important part of the sustainable development of agriculture in China, cooperatives have become a hot topic. However, previous literature has mixed results on the relationship between quantity growth and service supply effect of cooperatives. By conducting multiple correspondence analysis, descriptive statistics, and Pearson's chi-square test on survey data of 785 farmers, this paper aims to describe the characteristics of cooperatives' members and evaluate the current state of cooperatives' service supply from a demand-supply perspective. The results of the survey show that male, middle-aged, and middle-class farmers or farmers who plant local optimal crops are more likely to become the members of cooperatives. There is a huge gap between service supply and demand of farmers; cooperatives have a positive effect on reducing the degree of service demand. This effect is only significant when concerning sale, pest control, and mechanization. On the whole, there is a weak correlative relationship between the current service supply of cooperatives and the service demand of farmers in China.
Introduction
Cooperation is an inevitable trend in the sustainable development of agricultural economy in the world [1] . Cooperatives are becoming a research field that receives an increasing number of interested academics in China after a law of the People's Republic of China on Specialized Farmers Cooperatives was implemented in 2007 [2] . The legal definition of the cooperative is that cooperatives are mutual aid economic organizations joined voluntarily and managed in a democratic manner by the producers and operators of the same kind of farm products, or by the providers or users of services for the same kind of agricultural production and operation. The cooperative is a more formal way of organizing collective action by farmers [3] . They link farmers to stakeholders, such as governments, extension agencies, research institutions, and retailers to form a more efficient division of labor networks [4] . In China, cooperatives play an important and diverse role in the rural economic reform and the development of agricultural modernization [5] . By the end of September 2017, the number of cooperatives has reached 1.93 million with three cooperatives in each village on average. One-hundred million households have joined cooperatives, accounting for about 46 .8% of the total number of households. According to the 1.56 million statistics released by the Ministry of Agriculture in 2016, the industry category of cooperatives is divided into crop farming (54%), animal husbandry (23.7%), services (7.9%), forestry (5.9%), fisheries (3.3%), and other industries (5.2%). There are 1.42 million cooperatives (91.2%) led by the rural elite; the operating income of all kinds of cooperatives is $86.71 billion (the exchange rate is based on the average exchange rate of 6.697 between 2016 and 2017, and the same exchange rate is used later), with an average of $55.55 thousand for each cooperative; the annual distribution of the surplus is $14.92 billion, with an supply of cooperative? (3) What is the real service demand of farmers? (4) What is the practical service supply effect of cooperatives? According to above questions, the research contents of this paper are as follows: (1) Analyze the relationship between cooperatives, service demand and service supply, and construct a theoretical framework for the service supply effect of cooperative from the perspective of supply-demand; (2) Describe the current state in the service demand of farmers and the service supply of cooperatives, and identify the matching situation between service demand and service supply.
An Analytical Framework for the Service Supply Effect of Cooperatives

Service Demand and Service Supply
The steady growth of the agricultural economy comes from a balanced service supply-demand relationship. The underlying cause that leads to low productivity in agriculture is the mismatch between supply and demand in agricultural production service. Due to the lack of service supply, most farmers in China still complete the entire agricultural production process alone. Besides, the farmers' natural endowments cause the increase in the demand for the service of agricultural production. The no-scale management model leads to the difficulty of service supply. In order to change the state of the farmers' discrete operation and expand service supply, cooperatives have played the main role in alleviating the imbalance of supply-demand.
The Service Demand of Farmers
Agricultural production chain involves pre-natal, mid-production and post-natal, and the service demand of farmers corresponds to the agricultural production chain [25, 26] . The main features of service demand are related to periodicity and regionalism. The periodicity indicates that service demands should be met in seasonal order and have a certain period of change. The regionalism is related to the type service demand. Similar to Japan and South Korea, the characteristics of the small land area per capita determine the serviceability of the smallholder production mode in China. However, the small-peasant economy in China is nonscale production. The statistics display that there are nearly 260 million households with a scale of less than 3.3 ha (abbreviation of hectares), accounting for about 97% of the total in 2016. This leads to the lack of technical means, shortage of labor force, shortage of funds, weak ability to resist risks, and high transaction costs [27, 28] . Especially in the market economy system, the contradiction between the small-peasant production and the large market has been the most urgent problem, together with the higher target of farmers in producing better products, selling higher prices and gaining more profits. Combine the characteristics of agricultural production of China, the links involved in the service demand of farmers are as follows in Table 1 . In general, all aspects of agricultural production will lead to service demand. Depending on the character of demand, related service can be divided into demand for production and demand for others. The former is related to the specific links of agricultural production, such as sowing, fertilizing and harvesting. The latter involves other demand related to agricultural production, such as financial, subsidized distribution and demand in daily life. Previous studies have shown that the service demand of farmers is not only related to the characteristics of the industry, but also related to the characteristics of farmers, such as gender, age and education [29, 30] . Except these aspects, operational conditions including the scale of land, the quantity of labor and the income per capita also have an impact on service demand [31, 32] . The service demand of farmers is a prerequisite for the establishment of a cooperative. The investigation of farmers' real service demand and in-depth analysis has great practical significance for providing targeted and efficient service supply in the stage of agricultural socialization service system construction.
The Service Supply of Cooperatives
Cooperation is one of the best means of farmers' self-protection [33] . The cooperative can be an effective institutional arrangement of breaking the vicious cycle of poverty in the rural society [34, 35] . The definition of cooperatives by the International Cooperative Alliance (ICA) is that a cooperative is an autonomous association of persons united voluntarily to meet their common economic, social, and cultural needs and aspirations through a jointly owned and democratically controlled enterprise [36] . Cooperatives are actually people who engage in business activities and work together to provide services and benefits to their common economies and society [37] . The importance of service supply of cooperatives for agricultural production is mainly to help farmers solve the difficulties encountered by members in the market, and to improve of members' economic interests [38] [39] [40] [41] . The service supply of cooperative can reduce the risk of production and operation of members, save the transaction costs of members and enhance the market position of members [42] [43] [44] [45] [46] . Cooperatives work mainly relies on bilateral relations. They can narrow the gap between the market, governments and daily agricultural practice. Corresponding to the service demand, the function of cooperatives is providing services for farmers. Due to the concentration of farmers, unified management in specialized activities including materials, sell and machining can be achieved by cooperatives. Apart from that, cooperatives can also provide other comprehensive services, such as services of technology, finance and information [47] . As an organization for the services supply, cooperatives have the advantages of business compared with small-peasant economy. Besides, farmers are the main participants and managers of the cooperative, and they possess the status advantage of finding service demand from reality as producers. At last, cooperatives are non-profit organizations, and their members are a close-knit community of interests, which is beneficial to improving and expanding service content [48] .
Of course, the service supply effect of cooperatives is highly correlated with product characteristic, quality of members, operating conditions and the institutional environment [49] . In China, although the authorities have planed a favorable institutional environment for further development of cooperatives, cooperatives also face great challenges including limited access to land and capital, a massive loss of laborers, low market competitiveness, weak internal management, and low quality of farmers' cooperation [50] . The surge in quantity fails to represent the overall prosperity of the cooperative economy. The quality of the service supply that matches the demand is the guarantee of development. In this case, the analysis on the effect of service supply is necessary to recognize the position of cooperatives in the supply-demand network in the early phases.
The Analysis Framework Construction
The economic paradigm of supply-demand indicates that the service demand of farmers inevitably leads to the supply of services. The cooperative as the economic organization of service supply has the inevitability of existence. From the point of view of supply-demand, the service demand of farmers will lead to the service supply of the cooperatives, and the service supply of the cooperatives will in turn affect the farmers' service demand. This cycle promotes the overall prosperity of the agricultural economy. In the economic analysis framework involving service supply-demand relationship and cooperatives, service demand of farmers and service supply of cooperatives are two essential conditions for the establishment of cooperatives (Figure 1 ). The theory of supply-demand shows cooperatives are worthless when they are separated from the service demand of farmers and do not provide services. This provides a basic analytical paradigm of economics for the service supply effect of cooperatives. prosperity of the agricultural economy. In the economic analysis framework involving service supply-demand relationship and cooperatives, service demand of farmers and service supply of cooperatives are two essential conditions for the establishment of cooperatives ( Figure 1 ). The theory of supply-demand shows cooperatives are worthless when they are separated from the service demand of farmers and do not provide services. This provides a basic analytical paradigm of economics for the service supply effect of cooperatives.
Cooperatives
The service demand of farmers
The service supply of cooperatives
The service supply of cooperatives Although some government policies (such as abolition of agricultural tax, licensing of land circulation in China) can reduce farmers' production costs, they cannot directly supply agricultural production services. For example, it's difficult for the government to provide targeted services to different regions or different crops. Therefore, the direct function of the government in reducing the service demand of farmers is very limited. On the other hand, the value of cooperatives in the agricultural economy is recognized worldwide, but the problems in agricultural production (such as low return on capital, insufficient division of labor) and organizational normative limit the development of cooperatives [51] [52] [53] [54] . Reconsider the natural weakness of agriculture, it is difficult to form cooperatives by farmers spontaneously. To solve these problems, governments have actively created a good external environment for the development of cooperatives to realize the indirect service supply of farmers. The government's involvement mainly includes the following two aspects: the first is to enact relevant laws to regulate the operation of cooperatives; the second is to implement fiscal subsidy policies to solve the financial dilemma. Market dominance and government guidance have an impact on the relationship between supply and demand of services. They change the original supply-demand relationship. The law provides conditions for the normative development of cooperatives, but preferential policies also provide the possibility of "opportunism" [55] . The result is a necessity weakening between cooperatives and service demand of farmers, as well as between cooperatives and service supply. The specific performance includes: the establishment of cooperatives does not start from the service demand of farmers, but hopes to obtain the maximum benefit from financial subsidies; cooperatives do not aim at service supply as an organizational goal, but rather to meet the conditions for obtaining financial subsidies.
Under the influence of the long-term market and government, cooperatives have formed a mature development system (law, policy, supervision) in developed countries [56] [57] [58] . China's cooperatives are still at the initial stage, and their corresponding development system is far from Although some government policies (such as abolition of agricultural tax, licensing of land circulation in China) can reduce farmers' production costs, they cannot directly supply agricultural production services. For example, it's difficult for the government to provide targeted services to different regions or different crops. Therefore, the direct function of the government in reducing the service demand of farmers is very limited. On the other hand, the value of cooperatives in the agricultural economy is recognized worldwide, but the problems in agricultural production (such as low return on capital, insufficient division of labor) and organizational normative limit the development of cooperatives [51] [52] [53] [54] . Reconsider the natural weakness of agriculture, it is difficult to form cooperatives by farmers spontaneously. To solve these problems, governments have actively created a good external environment for the development of cooperatives to realize the indirect service supply of farmers. The government's involvement mainly includes the following two aspects: the first is to enact relevant laws to regulate the operation of cooperatives; the second is to implement fiscal subsidy policies to solve the financial dilemma. Market dominance and government guidance have an impact on the relationship between supply and demand of services. They change the original supply-demand relationship. The law provides conditions for the normative development of cooperatives, but preferential policies also provide the possibility of "opportunism" [55] . The result is a necessity weakening between cooperatives and service demand of farmers, as well as between cooperatives and service supply. The specific performance includes: the establishment of cooperatives does not start from the service demand of farmers, but hopes to obtain the maximum benefit from financial subsidies; cooperatives do not aim at service supply as an organizational goal, but rather to meet the conditions for obtaining financial subsidies.
Under the influence of the long-term market and government, cooperatives have formed a mature development system (law, policy, supervision) in developed countries [56] [57] [58] . China's cooperatives are still at the initial stage, and their corresponding development system is far from perfect. Judging from the growth rate of cooperatives in the past decade, the function of the government is far greater than the market. In addition to laws, regulations, regulations, and accounting systems, the Chinese government has also made policy tilts [59] . For example, the government provides special funds to support cooperatives in certain fields; cooperatives sell agricultural products exempt from value-added tax; cooperatives enjoy land transfer subsidies, grain subsidies, agricultural machinery subsidies and so on [60] . It can be concluded from the above discussion that the contradiction between the support of the China's government and the lack of a sound development system will lead to the weakening of the necessity in the original market. Therefore, this paper proposes the hypothesis that there is a weak matching relationship between the current service supply of cooperatives and the service demand of farmers in China.
Materials and Methods
The Survey
The materials used in this study is derived from the rural questionnaire at WuChang in 2017. WuChang is located in the southern part of Heilongjiang Province in China. It is a typical region for grain production in single cropping system with 270 thousand ha of arable land. Rice is the main crop in the production area influenced by unique geography, climate, and other factors. Rice planting area accounts for one-tenth of the province. In particular, "WuChang rice" ranks the second in the brand value evaluation of the geographical indications of primary agricultural products, with a brand value of $9.81 billion in 2017. In the development of cooperatives, 7000 have registered in in 24 townships and 260 administrative villages by the end of 2017. The number is close to the average of three cooperatives in each village. The reasons for choosing WuChang as material source are as follows: First of all, WuChang, as an important commodity grain base of the country, is representative of the sustainable development of the agricultural economy. Secondly, the proportion of crop production in agricultural production is relatively large, and the industrial structure of agriculture is relatively simple. Thirdly, relying on "WuChang rice", the development of cooperatives is much better than other regions, which is conducive to the study. Finally, WuChang is the hometown of author, which facilitates the collection of materials. The survey is carried out in May. May is an intermittent period of agricultural production in this region, and the fundraising of agricultural production, the purchase of production materials are also basically completed before this time. As the spring work has just ended, it will not occupy the working hours of farmers. The farmers working at this time are the main participants in agricultural production, and they are more trustworthy in terms of service demand.
In order to obtain materials, the research team visited four townships including Chonghe, Longfengshan, Xiaoshangzi, and Minyi. The main crops of first three townships was rice and they were in the same irrigation system, while the main crops of Minyi was corn. The numbers of villages under the jurisdiction of four townships were 11, 18, 10, and 8 respectively. The numbers of cooperatives registered in four townships were 277, 388, 463, and 453 during the period of investigation. With the help of local village officials, the research team visited 10 villages (including three villages of Chonghe, three villages of Longfengshan, two villages of Xiaoshangzi, two villages of Minyi). We distributed 100 questionnaires in each village and total of 1000 questionnaires. To ensure the quality of the questionnaire, farmers will get paid when they fill out the questionnaire. The questionnaire design includes three parts: basic information (including gender, age, educational level, cultivated land, agricultural earnings, products, and so on), status of production and operation (focus on the related problems in production), and status of participation in cooperative (including the members of cooperatives or not, reasons for not joining the cooperative). After a month of visits and collation, 785 valid questionnaires were obtained.
Methods
In order to assess the questionnaire, three statistical analysis methods are adopted via the software SPSS 19. To compare the difference between members and nonmembers of cooperatives, multiple correspondence analysis is conducted. For the analysis of the current state of service supply, the descriptive statistics is employed. To evaluate the effect of service supply in cooperatives, analysis of the qualitative characteristics has been carried out.
Multiple Correspondence Analysis
Correspondence analysis (CA), also called R-Q factor analysis, is a multivariate statistical technique. It is conceptually similar to principal component analysis, but is applied to categorical data rather than continuous data. CA decomposes the chi-squared statistic associated with this table into orthogonal factors, and reveals the relationship among variables. Multiple correspondence analysis (MCA) can be viewed as an extension of simple CA, and it is applicable to a large set of categorical variables. MCA represents the proportion of each element for rows and columns of a contingency table in the form of points in low dimensional space. The analysis method can reveal the differences between various categories of the same variable, and the correspondence between various categories of different variables. Its analysis features are as follows: (1) Multiple classification variables can be processed at the same time, and the relationship between the variables can be expressed in a graph; (2) Variables in a variety of forms can be analyzed. Multiple correspondence analysis combines Q factor analysis with R factor analysis through a transition matrix Z. Through the covariance matrix A = Z of the index variable points and the covariance matrix B = ZZ of the sample point, the conclusion of sample factor analysis can be obtained by means of the index type factor analysis. If the first two factor loads are selected for each group of variables, then the two sets of variables can form a scatter plot of two factor loads. As the load represented by these two graphs can be matched, the two scatter points of these two loads can be drawn in a picture, so as to directly show the relationship between row and column variables.
Analysis of the Qualitative Characteristics
The correlation between qualitative characteristics can be verified by the means of Pearson's chi-square test, which is suitable for data with distinct classification characteristics. The sample data is used to determine whether there is a significant difference between the overall distribution of the sample and the distribution of a certain hypothesis. The null hypothesis of the chi-square test is that there is no obvious difference between the overall distribution of the sample and the expected theoretical distribution. The formula of Pearson's χ 2 statistics is as follows:
where χ 2 is Pearson's cumulative test statistic, which asymptotically approaches a χ 2 distribution; k is the number of sample classifications; f oi is the observed frequency; f ei is the theoretical frequency. The smaller the χ 2 value is, the closer the observed frequency and the theoretical frequency are. Pearson's χ 2 statistic gradually follows χ 2 distribution of the freedom (k − 1) degree under the large sample condition. According to the analysis methods, there are generated the statistical outputs including graphs of means, the joint plot of category points and test tables. The null hypothesis is that there is no obvious difference between members and nonmembers of cooperatives in service demand.
Results
The Sample Description and Member Characteristics of Cooperatives
All the respondents are farmers who engaged in planting. The personal characteristics are distinguished according to the gender and age. There are 389 males (49.6%) and 396 females (50.4%) in the sample, and farmers under 40 years of age accounted for 81% (Table 2 ). According to a recent census in 2010, the total rural population of Heilongjiang Province is 16.99 million. The percentages of males and females are 50.9% and 49.1%. The percentages of rural population aged 15-59 and over 60 are 74.12% and 12.08%. There are two reasons for the differences in gender and age structure compared with the basic situation in the province. First, some villagers go out to work during the survey, and most of them are men. Second, young people have more advantages in understanding the questionnaire and are more interested in cooperatives. The operational characteristics of farmers by the descriptive statistics are shown in Table 3 . They include cultivated land, earnings, and types of products. Among the 785 farmers, 369 farmers (47%) have cultivated land under 2 ha, accounting for the largest proportion; 2-4 ha accounts for 25.5%; 5-10 ha accounts for 15.8%; 11-15 ha accounts for 6.2% and more than 16 ha accounts for 5.5%. In agricultural earnings, farmers with less than 2986.41 dollars (20,000 yuan) account for 362 (46.1%); the second is 2986.41-7466.03 dollars (20,000-50,000 yuan) accounting for 27.9%; another 5.3% are over 23,891.29 dollars (160,000 yuan). It shows that the earnings gap among farmers is large. These characteristics indicate that small plots and low earnings are still the common phenomenon. Besides, there are 355 farmers (45.2%) who grow rice, 298 farmers (38%) who grow corn, 104 farmers (13.2%) who grow soya, and 28 farmers (3.6%) who grow other products in the sample. In 2015, the per capita disposable income of rural residents is 2132.45 dollars, and the production of rice and corn is 1.15 million tons and 1.16 million tons respectively in WuChang. The per capita disposable income in the survey is similar to the statistical data. Farmers who planted rice in the survey were mostly due to the rice as the main crop in the villages visited by the research team. Among 785 responders, there are 264 farmers (33.6%) who are the members of cooperatives, while 521 farmers (66.4%) are the nonmembers of cooperatives. To discuss the difference between members and nonmembers, we construct crosstabs about participation and farmers' characteristics. In personal characteristics, the male proportion (53.8%) in cooperatives' members is higher than the proportion in nonmembers (47.4%). The farmers aged 31-40 years are the largest among members (36.0%) and nonmembers (29.6%). The biggest difference regarding the proportion (8.9%) is at the age of 18-25 (Table 4) . In operational characteristics, Table 5 (1-6 represent the six levels of farmers' earnings; R, C, S and O refers to rice, corn, soya, and others respectively) shows that farmers with cultivated land under 4 ha (67.8%) account for the largest number in cooperatives; more than 66.7% of the members have earnings under $7466.03, which are lower than nonmembers (77.7%). The maximum proportion of products in cooperatives is rice (54.2%). The above tables show the basic information of members and nonmembers. The next section will reveal the relationship between variables in MCA. The MCA result for the participation-personal characteristics shows that a one-dimensional solution accounts for 37.3% of the total variance explained, with an eigenvalue of 1.118. Furthermore, a two-dimensional solution can add an additional 36.2% of variance, and the total dimensions can explain 73.5% of the variances. For the participation-operational characteristics, the model summary shows that the total eigenvalue is 3.036, involving the eigenvalue of dimension 1 (1.678) and the eigenvalue of dimension 2 (1.358), and 75.9% variances are explained by two dimensions. To be specific, dimension 1 explains 42%, while dimension 2 explains 33.9% (Table 6 ). Figure 2 is the perceptual map generated by MCA. For observing convenience, we make the X and Y reference lines. When the observation area is divided into four quadrants by inserting the reference lines, there is a stronger correlation between the two variables in the same quadrant. Explanations of the figure are as follows: the farther the plot from the original point is, the more distinct the point is, the more meaningful it is from a statistical point of view; two points are connected to the original point to do a ray respectively, the smaller the angle between the two rays is, the more relevant they are; the connection of the first point and the origin concerns the ray, do the second point and the vertical line to this line, and as the vertical point is closer to the first point, they are more relevant. According to the results of MCA, the conclusions about the participation-personal characteristics can be drawn. In gender, males and females are in two different quadrants. The correlation between males and members of cooperatives is significantly higher than females. It suggests that men are more likely to be members compared with women. In age, there is a significant difference between different ages. Farmers aged 18-25 years and 51-60 years are more inclined to being nonmembers. Farmers aged 26-40 years have greater possibilities to become members, especially farmers aged 31-40. Moreover, it is not obvious in the identity difference in farmers aged [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] . The analysis results show that gender differences have a significant relationship with members of cooperatives. The significant relationship is also shown in age including 18-25, 51-60, 26-40. The specific performance is that the willingness of men is higher than that of women, and the possibility of the middle-aged farmers (26-40) is higher than others. is, the more relevant they are; the connection of the first point and the origin concerns the ray, do the second point and the vertical line to this line, and as the vertical point is closer to the first point, they are more relevant. According to the results of MCA, the conclusions about the participation-personal characteristics can be drawn. In gender, males and females are in two different quadrants. The correlation between males and members of cooperatives is significantly higher than females. It suggests that men are more likely to be members compared with women. The results of MCA about the participation-operational characteristics are described in Figure 3 . In cultivated land, the point with cultivated land of less than 2 ha is closer to the point of nonmembers. The points with 2-20 ha have more advantages in the distance from members, especially the points of 2-4 ha and 5-10 ha. It means that farmers with 2-20 ha cultivated land have more chance to become members of the cooperative. In agricultural earnings, the point of less than 2986.41 dollars is farther with members than nonmembers. The points with 2986.41-29,864.12 dollars are opposite. Thus, it is more relevant between the farmers with earnings of 2986. 864 .12 dollars and members. It proves that cooperatives are more likely to exert an impact on the middle-class farmers [61] . In crop variety, products of rice and soya show the stronger relevance with members, which is different from corn and other products. Besides, farmers with rice products have the strongest relevance with members. The second is farmers with soya products, while other farmers are more likely to be nonmembers. The results of MCA about the participation-operational characteristics are described in Figure 3 . In cultivated land, the point with cultivated land of less than 2 ha is closer to the point of nonmembers. The points with 2-20 ha have more advantages in the distance from members, especially the points of 2-4 ha and 5-10 ha. It means that farmers with 2-20 ha cultivated land have more chance to become members of the cooperative. In agricultural earnings, the point of less than 2986.41 dollars is farther with members than nonmembers. The points with 2986.41-29,864.12 dollars are opposite. Thus, it is more relevant between the farmers with earnings of 2986. 864 .12 dollars and members. It proves that cooperatives are more likely to exert an impact on the middle-class farmers [61] . In crop variety, products of rice and soya show the stronger relevance with members, which is different from corn and other products. Besides, farmers with rice products have the strongest relevance with members. The second is farmers with soya products, while other farmers are more likely to be nonmembers. On the whole, male, middle-aged, or middle-class farmers are the main group of cooperatives' members among planting farmers in the sample. As rice is the dominant crop in the region, it shows that farmers with dominant crops are more willing to be members than others.
Since joining cooperatives help meet the needs of farmers, why do most farmers have not yet become members of cooperatives? To answer this question, we have carried out a further investigation for 521 nonmembers of cooperatives. The farmers who do not know how to join and fear the condition of joining were 31.7% and 30.3% respectively. Beyond that, other high proportion options such as limited increase in income (27.6%), the unclear position (26.5%) and the land definition (21.7%) are considered by farmers (Figure 4) . On the whole, male, middle-aged, or middle-class farmers are the main group of cooperatives' members among planting farmers in the sample. As rice is the dominant crop in the region, it shows that farmers with dominant crops are more willing to be members than others.
Since joining cooperatives help meet the needs of farmers, why do most farmers have not yet become members of cooperatives? To answer this question, we have carried out a further investigation for 521 nonmembers of cooperatives. The farmers who do not know how to join and fear the condition of joining were 31.7% and 30.3% respectively. Beyond that, other high proportion options such as limited increase in income (27.6%), the unclear position (26.5%) and the land definition (21.7%) are considered by farmers (Figure 4) . The results show that the lack of understanding about the management and operation mode of cooperatives is the main reason that leads to the low participation of the farmers, which is consistent with previous studies [62, 63] . For one thing, farmers are not clear about the way and method of joining the cooperative. For another, farmers have a skeptical attitude towards the role of cooperatives. Some farmers (11.7%) even believe that the cooperatives are only a tool for the initiators to cheat the country's policies and seek their own interests. It can be seen that farmers' understanding of cooperatives is not comprehensive and some negative views have an impact on the enthusiasm of farmers concerning joining the cooperative.
The Current States of Service Demand
According to the statistics of China's Ministry of Agriculture, the agricultural labor productivity in China is 2% of the average level of the developed countries. It is 1% of the agricultural labor productivity in the United States and possesses 64% of the world average efficiency. Non-scale operation will increase production costs and leads to more production problems. By visiting and interviewing, we put forward eight questions that farmers may face in agricultural production in Table 7 . Table 7 . The related questions of service demand.
Category
Content Answer
Specialized Service Demand Various difficulties represent the farmers' service demand. The proportions of the difficulties in the sample and the number of members and nonmembers of the cooperatives are shown in Figure 5 . The results show that the common difficulties among farmers include insufficient production funds (36.6%), lack of technical support (33.1%), labor shortage (28.9%), difficulties in land transaction (28.7%), sale difficulties (28.5%), lack of market information (22.4%), pest control, mechanical cultivation (14.6%), and means of production (8.4%). It can be clearly observed that funds, technology, labor, land transaction and sale are the main service demands of farmers. In order to get a better understanding of the situation, further investigation is carried out. In the samples of insufficient funds, the ratio of usualness underfunding is up to 47%. In addition to the purchase of household tractors and seeding machines, the popularity of large machinery is extremely low, and the crop variety and agricultural production technology also show a lag. In terms of labor shortage, 64.3% of farmers first consider their relatives and friends on their employees before the investigation, and only 23.8% of the samples had hired workers through cooperatives. In the field of land transfer, land transfer among relatives (33.8%), neighbors (20.4%), and villages (28%) accounts for 82.2% of the sample. Only 3.6% of the farmers are assisted by the cooperatives. Discussing sales with relatives and friends is the main means for the sale of farmers' goods that account for 224 samples (31.3%); order agriculture accounts for 22.3%; company purchase accounts for 25.9%; cooperatives sales accounts for 15.6%. On the whole, there is a big gap between the demand and supply of agricultural production among farmers. It is in the condition that the demand is greater than the supply. Figure 6 is the bar graph for comparing the selected proportion of members and nonmembers in the sample. It can intuitively reflect the differences in various difficulties. Members have lower service demand in insufficient funds, labor shortage, sale, market information, pest control and mechanization, and means of production. But the difference is not particularly obvious, such as only 2% in insufficient funds and only 2.5% in labor shortage. Moreover, the proportion of members in technology and land transaction is even higher than nonmembers. Therefore, it can only be judged that the demand for members in some services is less than nonmembers. The effect of the cooperative service supply can't be confirmed.
It can be concluded that the gap of service demand is large, especially in the case of insufficient funds and technology. The descriptive statistics on the proportion of service demand can't explain the effect of cooperatives' service supply. 
The Effect of Cooperatives' Service Supply
To test the effect of cooperatives' service supply, we divided the service demand of farmers into three degrees: high, medium and low. In the low service demand degree, the number of difficulties involved in agricultural production is less than or equal to 3. The medium degree includes 4-6 difficulties while the high degree has more than six difficulties. After the variable adjustment, there are 118 members (44.7%) in the low degree of service demand; 142 members (53.8%) are in the medium degree and 4 (1.5%) members are in the high degree in total 264 members of cooperatives. In the 521 nonmembers of cooperatives, there are 255 farmers (48.9%) in the low degree of service Figure 6 is the bar graph for comparing the selected proportion of members and nonmembers in the sample. It can intuitively reflect the differences in various difficulties. Members have lower service demand in insufficient funds, labor shortage, sale, market information, pest control and mechanization, and means of production. But the difference is not particularly obvious, such as only 2% in insufficient funds and only 2.5% in labor shortage. Moreover, the proportion of members in technology and land transaction is even higher than nonmembers. Therefore, it can only be judged that the demand for members in some services is less than nonmembers. The effect of the cooperative service supply can't be confirmed.
It can be concluded that the gap of service demand is large, especially in the case of insufficient funds and technology. The descriptive statistics on the proportion of service demand can't explain the effect of cooperatives' service supply. Figure 6 is the bar graph for comparing the selected proportion of members and nonmembers in the sample. It can intuitively reflect the differences in various difficulties. Members have lower service demand in insufficient funds, labor shortage, sale, market information, pest control and mechanization, and means of production. But the difference is not particularly obvious, such as only 2% in insufficient funds and only 2.5% in labor shortage. Moreover, the proportion of members in technology and land transaction is even higher than nonmembers. Therefore, it can only be judged that the demand for members in some services is less than nonmembers. The effect of the cooperative service supply can't be confirmed.
To test the effect of cooperatives' service supply, we divided the service demand of farmers into three degrees: high, medium and low. In the low service demand degree, the number of difficulties involved in agricultural production is less than or equal to 3. The medium degree includes 4-6 difficulties while the high degree has more than six difficulties. After the variable adjustment, there are 118 members (44.7%) in the low degree of service demand; 142 members (53.8%) are in the medium degree and 4 (1.5%) members are in the high degree in total 264 members of cooperatives. In the 521 nonmembers of cooperatives, there are 255 farmers (48.9%) in the low degree of service 
To test the effect of cooperatives' service supply, we divided the service demand of farmers into three degrees: high, medium and low. In the low service demand degree, the number of difficulties involved in agricultural production is less than or equal to 3. The medium degree includes 4-6 difficulties while the high degree has more than six difficulties. After the variable adjustment, there are 118 members (44.7%) in the low degree of service demand; 142 members (53.8%) are in the medium degree and 4 (1.5%) members are in the high degree in total 264 members of cooperatives. In the 521 nonmembers of cooperatives, there are 255 farmers (48.9%) in the low degree of service demand; 243 farmers (46.6%) are in the medium degree and 23 farmers (4.4%) are in the high degree (Table 8) . The cross-analysis on the degree of service demand and participation is conducted, and chi-square test results are obtained as follows:
The results with the chi-square test criteria and correlation characteristics are summarized in Table 9 . The calculated level of significance p (0.034) is lower than α = 0.05 for the chi-square test. The null hypothesis is rejected. It is in favor of alternative hypothesis which speaks of a statistically significant dependency. It is observed that there is the significant dependency between the service demand level and the participation status with a 95% probability. Next, we carry out the chi-square test on 8 service demands to discuss the differences in each service demand. Furthermore, statistical calculations for the verification of all situations are presented in Table 10 . The results show that there is the significant dependency between sale and participation (p = 0.084) with a 90% probability. There is the significant dependency between pest control and mechanization and participation (p = 0.023) with a 95% probability. Contrary, the relationships of other factors have not been confirmed as the p-value that is greater than 0.1. In other words, only 2 relationships can reject the null hypothesis. The analysis on participation and the level of demand shows that joining a cooperative is helpful to reduce the service demand. The other analysis shows that the service supply of cooperatives is only related to sale, and pest control and mechanization. In general, the cooperatives can alleviate the imbalance between supply and demand of the farmers' agricultural production services at the present stage. But the content of their service supply still needs to be improved. Moreover, we made a further investigation on the understanding of service supply by 264 members. Only 10 members (3.8%) are extremely clear for the specific services provided by cooperatives. Most of the members are common (39.8%). 109 members (41.3%) are in the unclear or extremely unclear state. It can also show that the limited effect in service supply of cooperatives is proved by the research mentioned above.
Discussion and Conclusions
The key argument of this paper is the matching level between service supply of cooperatives and service demand of farmers during the transition of agricultural economy. Especially in the case of rapid growth in the number of cooperatives triggered by government support. Cooperatives play an important role in the agricultural economic organization during the transition of agricultural economy in China. However, a variety of problems are emerging from the real process. An increasing number of negative views have concerned a severe test for the further development of cooperatives. As an intermediary for service supply, the function of cooperatives is in response to service demand of farmers. The demand-supply relation is prerequisite for testing the rationality of the cooperative. By combining the present situation of cooperatives, we analyzed the members' characteristics, service demand of farmers and the service supply effect of cooperatives with the 785 respondents to illustrate the real conditions of cooperatives in China.
In this study, we explicitly focus on the members of cooperatives that have significant differences in personal and operational characteristics with MCA, including gender, age, earnings, cultivated land, and products. In planting production, middle-aged (26-40) males, especially those aged 31-40 years, or farmers (cultivated land of 2-20 ha or earnings of $2986.41-$29,864.12) have a stronger correlation with the members, and they are more likely to join the cooperative. Apart from that, farmers with local optimal crops are more willing to become members. In the case of service demand, the results of descriptive statistics show that there is a large service gap in agricultural production. The most obvious service demand is insufficient funds (33.6%) and technology problems (33.1%), followed by labor shortage (28.9%), land transaction (28.7%) and sale problems (28.5%). Further research about the effect of service supply in cooperatives implied that cooperatives have a positive effect on reducing the level of service demand for members. But this effect is only evident in sale (p = 0.084) and pest control and mechanization (p = 0.023). By combining the current state of service demand-supply, it can be concluded that the effectiveness of cooperatives in service supply is limited compared with massive service demand in China. In particular, it is found that farmers severely misunderstand cooperatives. The scruple caused by lack of knowledge of cooperatives leads to a weak sense of cooperation. The result is that nonmembers (66.4%) are more than members (33.6%) in the sample. The results of the study also confirm the hypothesis that there is a weak matching relationship between the current service supply of cooperatives and the service demand of farmers in China.
The conclusion reached in this paper is that cooperatives have a certain role in service supply. But the service supply effect of cooperatives is very limited compared with the service demand of farmers during the transition of China's agricultural economy. It means that there is no positive relationship between the increase in the number of cooperatives supported by the government and the service supply effect of cooperative services. The cooperative can not effectively meet service demand of the farmers such as funds, technical, and labor. Although government support is an important means to promote the development of cooperatives, it will also weaken the necessary relationship between cooperatives and service demand of farmers, as well as the necessary relationship between cooperatives and service supply of cooperatives. The result of necessity weakening is that the service supply effect of cooperatives is insufficient, and the services most needed by farmers are not supplied by cooperatives. It leads to the contradiction between "quantity" and "quality". Combined with the findings of this paper, the following suggestions on the development of cooperatives can be adopted by China. First of all, the government's supervision of cooperatives that receive financial subsidies is essential. In the development of cooperatives, the government has the dual functions of support and supervision [64] , which requires the government to build a supervision system to compatible with its support policies. Secondly, the direction of China's government policy support should focus on issues such as finance and technology to solve the biggest gap in the service demand of farmers. Thirdly, the government should strengthen the cultivation of farmers' cooperative consciousness.
The study also has its limitations. It is noted that this study is only for the planting and excludes breeding and other industries. Moreover, this paper fails to involve specific cooperative cases. In the investigation of service demand, we only provided two options-"yes" and "no"-and failed to investigate the degree of each service demand. The further research should focus on comparing the member characteristics in different industries, evaluating the factors that affect the effect of service supply in cooperatives, and introducing degree analysis on specific service demand. 
